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Comprocsys iimitea STOP PRESS! 


OUR NEW ASZMIC "PLUG IN' CARD AND NEW EO7 ASZMIC ROM AVAILABLE JUNE 1983. 
SWITCH FROM BASIC TO ASZMIC WITHOUT EXCHANGING ROMS IN YOUR ZX81/TIMEX. 


SOMPROCSYS LTD. 
29 CAMPDEN ROAD, 
SOUTH CROYDON. 

CR2 7ER 


COMPLETE WITH CASE AND OPERATING INSTRUCTIONS. 


ASZMIC EXTERNAL CARD FEATURES: 

*Socket for ASZMIC Rom. 

*Socket for additional 4/8K Eprom or Ram. 
*24 programmable I/O lines (8255). 

*Eprom programming socket. 

*Additional 16 pin I/O sockets. 


function either as an internal replacement for the Basic Rom or externally 
when mounted on the card. Hardware or software switching between Basic and 


ASZMIC is possible. 


01-683 4528 
The ASZMIC EXTERNAL CARD is configured for our new EO? ASZMIC Rom which will 


The ASZMIC EXTERNAL CARD is cased and has an edge connector at the rear so 
that Ram pack etc. can also be used. The Card can of course be used without 


the case to facilitate some of its features. 


PRICES: U.K. 
ZX ASZMIC EO7 Rom and Manual £39.95 


AS4HIC | CARD( purchased with above) £14.95 
ASZMIC CARD( purchased separately) 217.25 
ASZMIC . CARD AND EO7 ROM(supplied 

only to existing users)(Please state 

your invoice No.) £20.00 


All U.K. prices include postage and VAT. Overseas prices include AIRMAIL. 


U.S.A. 
$ 52.00 
$ 21.00 
$ 28.00 


$ 33.00 


EUROPE 


£38.00 
£14.00 
£16.00 


£18.50 


EXISTING USERS PLEASE NOTE: The new Card will not function with your EOL or 
EOS asanIC Rom. The new EO? Rom will be, supplied in all orders from 27th May 83.6 


Boer Me. Weal. 


1/3/73 


Thank you for your recent enquiry regarding our ZX ASZMIC Rom and Manual. You 
will see above details of our latest product, the ASZMIC external Card, and our 
mail order price list in U.S.A. and UK. We can supply the Rom and Manual to you 


in packs of 20 or 50 at a trade price of £20.00 Sterling each plus Airmail 


postage and insurance which at present is £18.00 Sterling for 20 and 236 for 50. 


We are taking a smaller profit margin on the ASZMIC Card to promote its use. 


Our nett cost without the Rom is about $14.00 but we would 


supply these at the 


Same time as Roms and Manuals at £11.50 Sterling each plus 21.00 Sterling per 


4 Cards extra Airmail. Frankly the Card is worth much more 


up its price in due course. 


We certainly hope we may do business with you and look forward to hearing 


from you in the near future. 


Yours sincere 


Donald H. |Zohnson eee 


Directors: C.F. Johnson C.F Hunt Secretary: D F Johason 


29 Campden Road, South Croydon Surrey CR2 7ER 01-688 4696 5 Landscape Road Woodford Green Essex 
Registered in Cardiff No. 1271145 Registered Office: Temple House 20 Holywell Row London EC2A 4JB VAT No: 245 1755 62 
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3 Software Switch with memory preservation 
Start by performing a NEW with RAMTOP set to 28671 (lo=255, hi=111) for a 16k 
system (17152 for 1k. 17920 for 2k) as described in the Basic manual. Poke in the 
EXTERNAL CARD 16 bytes from the table below. remembering to change the poke addresses if you 
: are not using a 16k system. Then execute a PRINT USR 28677 to switch to ASZMIC. 
ASZMIC will then be in control but your first command should be F :4005 :4015 /NL/ 


INTRODUCTION to stop residual information left by Basic from being misinterpreted by ASZ MIC. 
The ASZMIC external card is in fact a sophisticated Rom/input-output/Eprom Alternatively add the following program segment to th beginning of the Basic to ASZ MIC 
programmer board with a potential far beyond that of merely enabling switching code that you poked: - 
between Basic & ASZMIC. It was intended for a more complex application and LD HL, +4000 
the withdrawal of the supplier of the previous internal board from manufacturing LD (HL), 0 
has forced us to modify the card and release it quickly to satisfy demand. fee 
JR NZ. $-3 


This has meant that there is not yet documentation for the cards more complex 
functions. but if you send us an addressed envelope capable of holding 6 A4 sheets Although this takes a bit longer to poke in it is a much cleaner approach. We have 


plus UK stamps or International Reply Coupon to cover 50 grammes we will forward to go to all this trouble because ASZMIC normally zeroes out all memory on 

the documentation to you as soon as it is ready. The price we are charging for the initialisation and if we are trying to transfer data via memory we want to preserve 

board is lower than it would be if it had a full applications manual with it: so you a 

have not really lost out. To move back from ASZMIC to Basic we make use of the code which we poked in 
under Basic, and merely execute an N command. 


FITTING 
The card accepts an ASZMIC E07 Rom. Earlier versions of ASZMIC are not If this toggling fails to work for you the most probable explanation is that the code 
compatible (they work but you get a 'bar code’ display). The Rom is fitted as was not poked in starting at the address to which the contents of TXTLIM point; since 
shown on the picture. You then just have to plug the card onto the back of your the N command jumps to this address. Check TXTLIM (address in manual app 4) 
2X81, add on your usual printer, rampack etc and turn on. On power up Basic and make sure that it corresponds to your first poke address, and if not move the 
.is in control. The switching procedures needed are described below for ASZMIC use. á code: 
l Hardware Switching The region above (RAMTOP) & (TXTLIM) is the memory area available for communicati | 
If you are not concerned with preserving memory then the easiest way to switch between ASZMIC & Basic. 


between Basic & ASZMIC is to earth the wire( i.e connect to 0 volts) running from 
PC7 to S3 on the foil side of the card. On power up or Z80 reset ASZMIC will then 


be permanently enabled. A « 
2 Software switch with reset (momentary earth of Z80 reset line) Decimal Addr Dec byte Hex addr Hex byte Instruction Comments 
If you want to move quickly between Basic & ASZMIC but are not concerned with (poke addr) (poke val) 
preserving memory then the Basic command POKE 32771, 128 will switch to ASZ MIC 
control but you will have to hit the reset button, or earth the reset line, to restart 28671 62 6FFF 3E LD A. 15 ASZ MIC to BASIC 
ASZMIC, From ASZMIC the dump & modify command D :8003 will prompt you for byte goer a 1000 oF 
input and if you respond with F /NL/ then the Basic rom will be back in control, but 28673 20 #001 22 LD (:8003). A 
you will need to earth the reset line to reinitialise Basic. a li K 1002 o> 
Ja ee ia ane NT aed 28675 128 7003 80 
sett REMEMBER THAT HI-RES GRAPHICS AS DESCRIBED INTHE MANUAL #4 — | 286TA 233 7004 E9 JP (HL) 
**** ARE NOT AVAILABLE WHEN ASZMIC IS MOUNTED EXTERNALLY + ane! OF 1003 A PDA yas BA SICAtSSA SEMIC 
28678 128 7006 80 
28679 50 7007 32 LD (:8003), A 
28680 3 7008 03 
28681 128 7009 80 
$ 28682 33 700A 21 LD HL. :7FFF ¥ 
28683 255 t 700B FF 
28684 127t 700C TE 
28685 195 700D C3 JP :18B 
28686 139 700E 8B 
28687 1 700F 01 


Decimal Checksum of bytes entered = 1612 (Hex 64C) 
y L bo gopi. Wi 
1 * :4400 for lk :4800 for 2k memory 
axe in 28083 o a 
2REBH OB for KTR fre 2K 
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27 volts for 
programming 
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Male extension plug \ Printer' socket ngea D 
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EPROM Programmer 
A0-A7 
D0-D7 
A8-Al2 
Enables 


JOGRAMMING WAVEFORMS 
p= 25V 21V, Vec = 5V 25% 


216 


0000-0OF FF 
[Toot | 


000-3FFF 
4000-7F FF RAM 
8000-9F FF 82 
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IMPORTANT NOTE 
Pin numbers are given for 28 pin eproms 
Subtract 2 if refering to 24 pin devices!'. 


CIRCUIT DIAGRAM 


useful info. 
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A000-BEFF 
COUT FFF 
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aza fA [276% VPP NEE mr 
BE PviSS0 If YouOe wer 
VERY METEL ewe BYTE 
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ASZMIC/BASIC 
| BASIC  — 


IMPORTANT NOTE 


of card (careful!) 
pin 1l, 


prom programmer is to be used to program 
2732 devices, instead of 2764 as configured 
when supplied, then socket pin 22 must be disco- 
nnected from pin 20 by cutting foil on etch side 


Subsequent reading / verification of a 


2732 may need the terminals of the 27 volt suppl 
connector to be shorted together. 


and then pin 22 jumpered to 


ree ae 


2732/4 
Doo siai 


ano N 


1. ALL TIMES SHOWN NC) ARE MINIMUM AND IM + SEC UNLESS OTHERWISE S#ECIFIED. 
2 THE INPUT TIMING REFERENCE LEVEL IS 1V FOR A Vy, AND 2V FOR A Vin 


E. 2764 Programming * 2032A 


Programming is the same as Intel's 2732A except that Ore 
is not multiplexed. They have separate pins. Like the 2732A, 
exceeding 21.5V will damage the 2764. ( INTEL 


after each erasure, all bits of the 2764 are in the 
Data 's introduced by selectively programming 
the desired bit locations Although only “Os' willbe 
Programmed. both "1s and “Os ` can dbe present in tne data 
word. The only way to change a O` toa™t s by ultraviolet 
hight erasure. 


The 2764 isin the programming mode when Ve» inputs at 21V 
and CE and PGM are both at TTL low The data to be pro 
rammed is appires 8 bits in paral a! to tha gata output Dns 


INTEL DEWCES USE Z1Vore 
vee 


For programming, CE should be kept TTL lovat all time: 
While Vee is kept at 21V. When the address and data 
a 50 msec. active low, TTL program pulse 1s api 
input A program pulse must be applied 
location to be programmed You can Progr iny location è 
any time—enther individually. sequentially. or at random The 
Program pulse has a maximum width of 55 msec 
« 


Programming of multiple 2764s ın parallel with the same dat: 
Can be easily accomplished due to Ihe simplicity of the p'o 
Gramm ng requirements Lixe inputs of the paralleled 27u5 
may be connected together when they are programmed w © 
Tenimnaata Arame Th p oraa porate te 
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8255A FUNCTIONAL DESCRI ny : : i 1] ara fia RRA 
L DESCRIPTION (AD) mesm Ports A, B, and C x 1_| anns = 
General Raed A ton” on tha input pin enables the 8255A to Reset. A “nigh on this Input clears the control register Tha 8255A contains three bit ports (A, B, and C). All © oF $ Phas 
ra bos Gaia o Status informaron to the CPU on the And all ports (A. C. C) are set to the input mode. an de contigured in a wide variety of functional charac- ` 44 
ae Eos ie essence. H allows the CPU to “read trom” i ferstics by the system software but each has ila own H o : 
microcomputer u sonality" 10 further enhance the a i 
tems Ma function ia that of a genera! purpose LO Group A and Group 8 Controis 4 aaa a D A rinse? iy a] 
j ower and texibility of ine $ 5 
sean Io maaca penrera! eauioment to tne WAY The functional configuration of each port is program- 0 pal 
y luncuunal contigure raaraa £ Agian eard a i g 
n, w” ‘Abul pin enables the CPU to writ mod by the systems soltware In essence, st tatetvbutt ‘one Bit 1 i S 
ta mat nema a TM iaor Ihe sralemsotinae — Sota ce conto mana meai bin ‘coe eee. puts” a control word to the 8255A. The control word con Port A One Bit data output latchbutler ang ý : 7 ` a 
$0 tat normally no external ogc 18 necessary 10 nior. lains information such as "mode", “bit set", "Dit roset”, O81 Input late A $ 1a | euT 
face penipnerai cevices or structures (Ae and Ay) atc. at Initalizes the functional configuration of the Port B, One B:bit data InpuVoulput latchibutter and one i f i 15 | INPUT men 4 
ouai Pon Salat 0 nd Pot let. Those input signala, in fasta Ber cae nou out 1 
conjunction with ine RO and WA inputs, control the Esch of the Control blocks (Group A snd Group B} EE uet c. One B-it data Output latchvbuler and one BbIt "S 
Ths atate bidwactona! 8 bit butter ia used tomtertace  seiecton ol one of ine throe ports or the contro! word Eaa trom the Read/Wiste Carl Loge. recewvet Gata input buhar (no latch for input). Thie pon can be i ‘ i 
WneAzssA tone system data bus Data ss ansmwiiedor registers They are normally conmecieg seme feast “control words” from the ternal data but and uwer the Giviged into two 4DI porte under the made conira Sr 
recewed by the M Epu en aegcution of out of ovipul sgrulicant Dila of the address bus (Ag and A) Proper commands to sts associated ports, Each 4-bit port contains a 4-bit latch and it can be used MODE 0 Configurations 
Instructions by the CPU Contiol words ang status intor- Peat erca for the control signal outputs and status signal inputs In i iie 
MALON are aiso Vansterted INrOugn the data Dus butter Control Group A ~ Port A and Port C upper ti conjunction with ports A and B. 
Control Group 8 ~ Port B and Port C lower (C3 CO) oi a cont nOL wono #8 f 
L3 > e i 
‘The Control Word Regter can Only be written into, No : 
Read/Write and Control Logic g Read operation of the Control Word Register i allowed, | CLEC eee 
hA aoo 0, 
The function of ths block n 10 manage all of the internal TER 
oe 
Fd external ttansters of botn Data and Control or Status ‘OUTPUT OPERATION i Pu DAPOI ; COPPELL) 
words, accepts inputs trom the CPU Aadiess and Com owntrel mn 
Wol bumes and in turn, wues commands 10 boih of the [i = PORTA | adi 
Control Groups. o SZ PORTS > i : 
j i Pont ¢ = R aes 
[O CONTROL rt Ja ' 
= E FUNCTION a amt iaa 
cr) 7 sia PERN 0 ` I: 
Chip Select. A "iow" on this input pin enabies the com T ay ILLEGAL CONDITION N V3 
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Figure 4. 8225A Block Diagram Showing Group A and 
Group B Control Functions 
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8255A OPERATIONAL DESCRIPTION 


Mode Selection 


‘There are throe basic moder of operation that can be select: 
4 by the system softwere, 

Mode 0 ~ Basie InouvOurput 

Mode 1 ~ Strobed Input: Output 

Mode 2 ~ @:-Durectonal Bus 


When the reset input goes “nigh” all ports will be set to 
the input mode | e. all 24 unes will be in the high im- 
Dedance state) Attor the rosal 18 removed tne B255A can 
emai in tne input Mode with no additional iMialization 
fequited During the execution of the aystem program 
any Of the other moces may be selected using a singie 
Output instruction This ows a single 8255A to service 
a variety of penpnerai wath a sumpie soll 
maintenance routine. 


‘The modes tor Port A and Port 8 can be separately Getined, 
while Port C n draed into two portions a regquued by the 
Port A and Port B delnivons Alt at tne output tegner, in 
huding the satus No hops, will be seiat whenever the 
mode fe enanged. Moses may ba combined 40 that thew 
Sunctional definition can be “tastored™ to almost ang 10 
mrvcture, For watarce, Group B can be programmed in 
Mode 0 ig monitor empie miich cloungs oF o. Olay compu- 
enone rewiu, Group A covid Le programmed in Mode t 
to monitor a neybou'd or Lape reader on an interrupt driven 
bass, 


8255A/8255A-5 intel 
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onte noman 


When Port C ls being used es status/controt for Port A or B, 
theo bits can be tet or reset by using the Bit Set/Reset op- 
‘eration just as if they were data output ports, 


Interrupt Control Functions 

When tho 8255A is programmed to opera 
‘mode 2, control signals ara provided that can be used as 
interrupt request Inputs to ine CPU. The i 
quest sign: 
enabled by 
flop, using the bit sevreset function of port C. 
‘This function allows the 
specitic 1/0 device to 
‘any other device in the interrupt structure, 


INTE tilp-tlop definition; 


In mode 1 or 


upt re 
jenerated Irom port C, can be inhibited or 
\g OF resetting the associated INTE fip- 


rogrammer to disallow or anow a 
rupt the CPU without attecting 


Figure 6. Mode Definition Format 


Tne mode delinitions and possible mode combinations 
May veom confusing at tust but alter a cursory review of 
Ine compiete oevice operation a simple. iogical IO ap- 
Prosch will surlace The design of the 6255A has taken 
into account things such as etticiont PC board layout, 
comroi gnat delinit.on va PC layout and complete 
functional Nexibinty to support atmo: 
device with no Such 


Single Bit SeuRe: 


t Feature 


‘Any of the aight bus of Port C can be Set or Resat uninga 
Mape OUTput imetructiun Th feature reduces software 
Hexqowements in Control ered applicators 


Figure 7. Bit SevReset Format 


{BIT-SET) - INTE is SET ~ Interrupt enable 
(BIT-RESET) ~ INTE is RESET — Interrupt disable 
Note: All Mask flip-tlops are automatically reset during 
mode selection and device Reset, 


Operating Modes 


MODE 0 (Basic InpuvOutpul). This functional configura 
tion provides simple input and output operations for 
ach ol the three ports. No “handshaking” Is required, 
~- Gata 18 simply written to or read trom a epecitied port. 


Mode 0 Basic Functional Definitions: 

© Two B.bit ports and two 4-bit ports, 

© Any port can be input or output. 

© Outputs are latched. 
Inputs ace not latched. 

© 16 diferent Input/Output contiguratvons are possible 
in tha Mode, 


he ey 
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Ing Modes 


Mode 1 Basic Functional Definitions. 


© Two Groups (Group A and Group 8) 

© Each group contains one 8 bit data port and one 4-bit 
control/data part, 

© The 8 bit data port can be either input of output 
Both mputs and outputs ara latched, 

© The 4 bit port i used for control and status of the 
8 bit dats port. 


‘i: 


Input Control Signal Detinition 


STB (Strobe Input}. A “low” on this input loads data into 
the input latch. 


IBF (Input Butter Full FIF) 


A “hugh” on this output indicates that the data hat been 
loaded into the input latch, in essence, an acknowledgement 
IBF is set by STB input being low and is reset by the rwng 
ad of the RD input, 


INTR (Interrupt Request) 


A "nigh" on this output can be used to interrupt the CPU 
when an input device is requesting service. INTA s set by 
the STÒ is a “one”, IBF is a “one” and INTE ss a “one”, 
Was reset by the falling edge of ÑD. This procedure shows 
an input device to request service from the CPU by umply 
mtrobing 'ts data into the port, 


ANTE A 
Conttolied by bit tet/reset of PCy. 
wre 

Controtied by bit tevresat of PC 3. 


owen mone, 
O, o, B o, 9) By 


Figure 8. MODE 1 Input 


Figure 9. MODE 1 (Strobed Input) 
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Output Centro! Signal Definition 


DBF (stout Butter Full FIF} The OBF output will 9° 
“iow” to inoscate that the CPU has written date out to 
the specihea port The OBF F.F wini be set by the rising 
oge OF ine WA input and rasat by ACK Input being tow 


AER chnowiedge input. A “iow” on this input informs 
the 6255A that the Gala trom port A or port B has been ac- 
cepted in essence, a response trom tne peripheral 
Gence indicating thal 11 has received the date output Dy 
ne CPU. 


INTA faterrupt Request A “high” on this output can be 
‘used to nterrupt the CPU when an output device has ac- 
cepted data transmitted by the CPU INTA 1s set when 
ACK 19a “one”, OBF 133 “One” and INTE 19 a “one”, His. 
reset by the taung edge of WR. F 


INTE 
Controtted by bit setrenet of PCy. 
wren : 

Controtied by bit uresa of PC 


Figure 10. MODE 1 Output 


Figure 11. Mode 1 (Strobed Output) 
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Combinations ot MODE 1 


Port A and Port B can be individually delined as input or 
Output in Mode 1 10 support o wide variety of strobed 1/0 
soplications 


amra mono 
Br 8 0, 04 04 Oy Oy By 


18 o, 


Figure 12. Combinations of MODE 1 


Operating Mod 


MODE 2 (Strobed Bidirectional Bus UO). This functional 
‘configuration provides a means for communicating with 
A peripheral device or structure on a single 8-bit bus for 
oth transmitting ang receiving data (bidirectional bus 
vos, 0 vided to maintain 
proper bus flow discipline in a simular manner to MODE 
1. Interrupt generation and enable/disable functions are 
aiso avarlabio. ` 


MODE 2 Basic Functional Detimuuna. 

© Used in Group A only. 

© One Sit, bidirectional bus Port {Port A) and a S-bit 
cantrol Port (Port C). 

© Both inputs and outputs are latched. 

© The Sit conuo! port (Port C) i» used for control 
and status for the &bit, bi-directional bus port (Port 
Al 


Bidirectional Bus VO Control Signal Detinition 


INTA (interrupt Request). A high on this output can be 
used to interrupt the CPU for both input or output opera- 


8255A/8255A-5 


Output Operations 


OBF (Output Butter Fu. The OBF output will go “low” 
to indicate that the CPU has written dats out to port A 


ACK (Acknowledge). A “low” on this input enables the 
t Output butler of port A to send out the data. 
Otherwise, the output duller will be in the high im- 
padance state. 


INTE 1 (The INTE Flip-Flop Associated with OBF). Con 
‘rolled by bit a 


Input Operations 


STB (Strobe Input) 


STB (Strobe Input). A “low” on this input loads data into 
the input latch. 

IBF {input Butter Full F/F}. A “high” on this output in- 
dicates that data has been loaded into the Input latch. 


INTE 2 (The INTE Flip-Flop Associated with IBF}. Con 
tolled by bit seureset of PC. 


Figure 14. MODE 2 
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Figure 15. MODE 2 (Bidirectional) 
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MODE 2 AND MODE 0 (INPUT) 
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MODE 2 AND MODE 0 (OUTPUT) 
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MODE 7 AND MODE 1 (OUTPUT) 
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MODE % Combinations 
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Special Mode Combination Considerations 
There ore several combinations of modes when not all of the 
bits ia Port C are used for control or status, The remaining 
bits can be used as follows: 
H Programmed as Inputs ~ 
AN input lines con be accessed during a normal Port C 
rex. 
I Programmed as Outputs — 
Bus in C upper (PC7-PC4) must be individually accessed 
uung the bit set/reset function. 
Bits in C lower IPC3-PCo) can be accessed uung the bit 


set/revet function or accessed as a threesome by writing 
into Port C, 


Source Current Capability on Port B and Port C 


Any ‘et of eight output buffers, selected randomly Irom 
Ports B and C can source IA at 1.5 volts. This teature 
Slows the 8255 10 directly drive Darlington type drivers 
and high-voltage displays that require such source current, 


Reading Port C Status 


In Mode 0, Port C transters data to or trom the peripheral 
device. When the 8255 is programmed to function in Modes 
4 or 2. Port C generates or accepts “ham! shaking” signals 
with the peripheral device. Reading the contents of Port C 


6-98 


allows the programmer to test or verity the “status” of each 
Peripheral device and change the program flow accordingly. 


Thera is no special instruction to read the status informe 


tion trom Port C, A normal read operation of Port C is 
‘executed to pertorm this function. 
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Figure 17. MODE 1 Status Word Format 
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APPLICATIONS OF THE 8255A 


the B2554 18 a very powertul to! k 
trite! eaman 10 mo mcrecompula by 

ets the optimum use ol 
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